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Abstract not available for JP 2005514790 (T) 
Abstract of correspondent: WO 03058699 (A1) 
A method for material processing utilizing a material 
processing system to perform a process. The 
method performs a process (510), measures a scan 
of data (520), and transforms the data scan (530) 
into a signature (540) including at least one spatial 
component. The scan of data (530) can include a 
process performance parameter such as an etch 
rate, an etch selectivity, a deposition rate, a film 
property, etc. The signature (540) can be stored 
(550), and compared with either a previously 
acquired signature or with an ideal signature (560). 
If at least one spatial component substantially 
deivates from the reference spatial component, then 
a process fault has potentially occurred. If the 
cumulative deviation of all spatial components or a 
select group of components substantially deviates 
from a reference set of spatial components, then a 
process fault has potentially occurred. 
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HIT IS y o -t * £ Sig'f t & Xfl o T . MIE^ig'fk fi *)!$#J * tit x. * Iff t 

[ff#Si4] 

X?*^9 *><D'J?% < ti>l o-c^s, l KU&.<nJ3&o 

[H»5] 

[If #3(6] 

[ft** 7 ] 

Atrial 4: < t is 1 owlUlirli^nt^/^^-^li, yalzxmt)^ RF>*7-, if 
[ft^t* 1 0] 

[ft 1 1 ] 

[W*«l 2] 

m$.m 1 3] 

°[B*SC 1 4] 
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3'/l>n-7i:, 

[ft** 1 5] 
l 6] 

flf*-* y^x&%>, i$|l4i:!2l^y^rAo 
[ft«l 7] 

[fg#3S 1 8] 

[ft^n 1 9] 

fa$fc<7>->x-r A c 
[M*^2 0] 

h!/y^ >Mf >^f±> y^57^->XrAT44, 

[m**2 1] 

[m*«2 2 j 

[ 0 0 0 1 ] 

£<*>tfJJIHi, U 2 0 0 1 ^12^31 BKmm*tltz*m&WXi6 0/ 

3 4 3 , 1 7 *«>l*l#tiU #1KJ: <9 t C it 4 0 ^^tBJ^ti. £ 

2 1 6 9 5 lWO#fc*fcttiK3frfcfc* + <7>PCTffi«fcPCT/U S 0 2/3 8 9 8 
9^-^W1-4o 

[0 0 0 2] 
[0 0 0 3 ] 

r'(IC) ofij&a^f &*l*o -«Wi:liIC^ #KJi**'J -f^ :*aaU£Jtflfl£ 

* gflutg (ifcH^BSK^n-fe^StLS^J*) #2 0 0 mm~ 3 0 0 mm t tzltfrtiM 
±K2hKtfc*LtzZk\zftvX-X^~*£Ml>r^i>o ttl^Sc (CD) fc«fc 
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[0 0 0 4 ] 
[0 0 0 5 ] 

nt^fiOft- 'i£#*X$nLfcl§'g-> — HULK, Orb < t R^^n-fe^t©, (JtJ^M^^ 

mw&m&Lz o t-r&mm] 

[0 0 0 6] 

^9jX-^l*JRL<RR5e3*LTv>* 0 lot, ^«3HW5Tfg^^'7^ SO 5e ^ 

[!*&*«¥&-*-* fcfco^S:] 

[0 0 0 7 ] 
[0 0 0 8] 

[0 0 0 9 ] 

[0010] 



(5) 



JP 2005-514790 A 2005.5.19 



AM^tt:^?*iSo <€-?>±, 3>hn-?55li, IS ft-*""* § -t 7. £ y? 

[0011] 

*mt&o w\<o$kimWiK&^x, tm*m s sx-rJ* ^i^ wx.tf, (uv) «;v 

Klf^^T, *-r A l f±, ■Nx.ff, Xfcf > ■ *y ■ 77^ ( s p i n - o n 

-g 1 as s : SOG) -> x r A It I ± X k' > • i > ■ ^ ^ i 1/ ^ F ' J ( s p i n - 
on-dielectric;SOD) y^f^^f l#M->7rA*ii.^ 0 i tz 
H«>&iiHBS£&v>T, TOIyxtAili, Wlx.tf, -ffc^fc* (CVD) -/xfAl 

fc»i*a?fi# (pvd) ->^T-A^t*<7)^ffl^-r >/^«"flix.*o ?^t;*j^>*is^®^ 

SiliSfclBtfcfcSg (PTP) ^■v^/firfllx.io aie^ifcB&fcfc^T, fa^Svx -r A i 
[0 0 12] 

t, |S*^20i:, *W±fcHSe3 ft* 2 5 t > ^ftX^fA4 

, &«2 ^|loi:itl^Mf4!4 5 CT'^Xv^nitmi'tiio K 

jX-rOiWtiLZft&o J*yimtfeft#x* itz\i&irx<r>U&VBlt, ^ftAyxfA 
4 0£fi-e*A?*U :/n-fc*EE;&j& s ilSE3ft4o WAtf, ^*'^yxtA5 o£x 
ay hfr-r&Kli, WinR (H^-frT) £{£ffl-T* - 7& s T*i & e glKli, 3t5e<7) 
#f*7n4r;U::##W*m*£*aiU 2 5 ^0*fttO*fl| f fc f±*« 2 5<?}^W$ 

[0 0 13] 

fllx-tf, ^«2 5li, h^i«#S'>xfAgfit% Any (H^-fr 

T) £ <t t/f- -v ^/*«#68B (chamber feed-through) (0^*1*) 

KJK#3ftaa£##£±»fffltf>tf > (El^-e-f) K £oT£»tAft£>ft, *<D1*1&K$Z® 
jn^fAMXliioTtlTOi:^?^^. 2 5 Wilyx f A 

itAft<bft&^ 2 0?>±BKT»fk*i*o 

[0014] 

MIL< tt, 3fe«2 Bit. ft^7>7 J yXtA2 8gftti«*J^2 0 

tlStiiiA'Tli. ?t,tlfc> *«*Jl^2 0f±, 3£«*^^ 2 0 7><b<7y&£ £ 
it A ft* WtSft^w 1$mM<Dnft*&trft& s sZT&*ZhK<£trZ.btf-?&, v 
xxA (la^-fr-r) fcf**»£U iQ&B#K(i> l^|y^rA«)|«:^tJo -^in 

2 7 *3£>fcflfx.*o -WrVMX2 7li, ffll&tf, ifemW (Mx.lt K9J7&ntt) 
oe*:J:oTiS2 5 3 ft* ^ v Xvfi J: tfj!ytt3t£;^f>&« 2 5 fc#*&3ft* 
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[0015] 

^mUSrifiDT, tf8x_lf, «t3g^J«4 5(^»tS7'7Xyi:RF (Radio Frequency: 7 

*vx-yf^^ (R I E) Sfi&St LT*&fTJ-r*£fc* s -e§, ^v-^-r Aic^v»T> f-r 
ffefi, U*Ajl/7~10 0^#^l'7 (£!l;C»:f, 13. 5 6^**^JU^) £ -CCOfSffl t 
[0016] 

[0017] 

3l£«c£, 13 2 JCoi/»TgiWr*t, ftkSXT^ 4 2 »i, ^ftA-^fA4 0 

C 4 F, isi^'Oj Sr'HIx.iCLtj&s-e^io iT^ttXZ'* -r A 4 0 it, ^7-^7Kt 
ix-iii^fS^ £*>»£\ * 4 2 fi> ^ftftV^fA (0^*T) ^^«kS 

[0018] 

HZ1t9'-tf')H-*M&#y7 (TMP) f^A'JIJ!)WD?h^r-hAjl/7 

it, 1 0 0 0 'J 7 MU~ 3 0 0 0 V? F^^Al^ibHo TMPli, {£ffi«k3l 
> 5 OmTo r r*«Jfl)»^i:tJ»-C*4o i »)iStV>ff>!jTli, TMP 

fi, MMizm-lbXLi % SEEfeS (1"£fr*>, lOOmTorriD^^w) ft 
^r-7.^-^>7*«fc, K7'ft5ll-f >^ (d r y roughing pump) 
t*ttffltSii:^-ei4o ?t>Kifc, &\£&-t X 5 2i)*^*r > 

'<1 OKftG-ZMo dc7)J±^SlJ5E^--r >/s"5 2 {±> Wxtf, MKS'f >X >7tt 
(MKS Instruments, inc.) (v-frf-a.-* sr 7> K-tfr ( 

Andover, MA) ) H «fc Z> fliflgO * >f 7 6 2 8 B^'7b >*6tt#*vy ^ - * fc L 

[0019] 

-T'<<ifl!ia > y-^ l o o * S £>ic#*_& 0 i<7)fiij^'y-;v l o 0 fi> »»"jrv<-f * i £ it 

tf, T'n-trx^ l 0 rt^lc^3i?tL*^«2 5 Zfrffi-T^K MafgSii^-r >v< (H 
W) rti:W*?W;-77i-7?± (Terma-Wave, Inc.) (9 
4 5 3 9 *'J7*^^7ffl, 7W>K iJ5^7>^-9i^ 1 2 5 0 ( 1 2 5 0 
Reliance Way, Fremont, CA 9 4 5 3 9 )) «t IJl^|gS*L*lf 
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(sem) t^tu(> z<Dm&. mm ? ti> ±iattf^7P< 

[0 0 2 0 ] 

£j$;-r*> t fc?5«-c£ if^^^AW^'-K- h t Srfltx.4o $ =» ^ h- tr- 7 5 5 

^>XfA5 0, JE:*7«9SetVM * 5 2, Ii**«y^fA2 6, 
i&J£«IJ5EV*xA 2 7 , |«09'/^fA 2 8 > is <£ V «fl Je V ~ & 1 0 0 H«f#3 

S*l& 0 3>Fo-75 5 <D—fflb LTJi^ -r^-^^ttk ^7^Wf> ■ 3 
>tt (Del 1 Corporat ion, Dal las, Texas) KX >J TUBES it 
4DELL PRECISION WORKSTATION 6 1 0 »f 

[0 0 2 1 ] 

sjovifcii, "/^xvtea^jsi— i4*gfcAi-*fc*. liwt kei^-*-* 

ftllffi-*-**:*, ta^^®#->^7- A 6 0 K3 > h n- 5 5 5 7$ s *§£-3ft&o IS1^5tSS#<0 
[0 0 2 2 ] 

$t>C, hn-7 5 5li, ±S1I7 0^RF^7-<^Sn&*iJ#p-r* 
RF%£f£7 2*3*0*4 v h 7 - ? 7 4 Hjg^$*L* 0 iSBmHwlStft 

[0 0 2 3 ] 

^7h7-?8 4 £ilDTRF|££f|8 2 g^-CRF/"* 7 - $ *l* ifM 3 -f )\> 8 0 * 

?f,t:fx.4ifc^Ho 8l3'ffl'8 Ofrhl*. Itm7^ > K7 (0^*1*) Sit 

^<7>ft^£ft&JK&ti> lO^^MHlOO^*^? (tfJX-tf, 13. 5 6^** 

WfcJSilfcSfeJi* 0. l^**^iV7^f)3 0^**^;V7 (fJx.tf, 13. 5U*'^^7) 
<r>mffik-rz>Z. t^t^o xn7 f^i?)777f-y-^K (H^-fr-f) Ji* It 

ln^f^8 0h 7 , 7X7t?)M?)§Hi#*fli:*t'««fflH? J, =r 4 A- 8 

0 l±> SEJE8p*S#7*9X-* (transformer coupled plasma; 
TCP) V-XKJsJtS X i ^«lt<7)3^;vi: LT, ^ -v 1 0 «t I9±fc#1t&*-r 

3> h d-9 5 5 fis Sf«3>f ;W8 0 wWM&ttffl-r 
*fc*>*F&&&B 2 *3 <£OM yf-^V^l^ 7f7-n4 
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^7X7 (inductively coupled plasma; ICP)V — X* 

*ami£&m&7?x-? (tcp) v-xomt&xtmmt. %m%Km$ax*$>i>o 

[0 0 2 4] 

— ^5, ±ia7°9Xv{i, Ml-VrJ ?u Y >&R£ (electron cyclotro 

n r p r n n a " C e t EC R) £ ffi L .T« A-^«T*#2. C * ^ ^ ?IJ<7)*tfc*5 

[0 0 2 5] 

iitl 1 ~HI 5 Ko^XMV%-fZ> /D-t^ff >;nfl l*U-4§-&#t2 5 ^jUlL 
, FOx-tf, ift'J^^-^ l 0 0 £*Uffl LT, Xn-bxttt^v^ - ? <?>^ < o^£ifliJ5g-r& 

(FflX.UT, RlS*, £HM4) , X5X7M (*0x_tf, ?^U-7^D-^t#?. 

y&ftTttiz%t**&trZ. ttfX-Z&o ®6.AJi, $ll«2 5±^ff (?'J 

mm) OlWafcfcLT, JC^^jgjg (I^V^hD-A, A/min) CO 
Sfi^ttv^to -ifn. (0) <£>teftf±, £«2 5 4>4 > 't*£#J&U XvXtfc 

(±) 1 0 Ocoteffifi, «x.tf, (2 0 0 mm) 4*2 S^jER^i-r^C 

[0 0 2 6] 

<Z>T&o/c3 2<^>XJV*> s i$]fc$*L&75 s , -HttttHMU ^>X^&{±, fftfctiii*" 
t?§, N *«2J£U: NlS^^X^SUfcSft&o f/Xr/^Rt 

?£A#-r&£ tT&^St Sft&BfWTIi, T = N/R, T=N/R= ( 

3 2*yy~?)v) / ( 3 2^-yV)v) / <4s*i> 1 o o o = ( 1 ^nAj^n^S 

«W3Sb<*>3 2 60-9-^yj ^XtfW > Mco^T) 0. 0 3 2 &b LXmtt* £ t 

*K fg^H^'/^^y h {i, f n , , ^ 1 /2 A*fl8JS.L4tt*Ltf4t>-f > Z<Dt% 
^A=T/Ntil. tot, ±ffiO«»i*V»T, f = l/T = R/N=3 1. 2 5^ 
yts£Zff m , „ = l/2A = R/2 = 5 0 0^Mt*4, 
[0 0 2 7 ] 

x;w±, mm a tza^m »kh*kj*hs*i., mm** vy*mmmx'$> zku&-t 

-x*>t)7-U^ (x^<? WW) ^M^7 !r -^*SE*-r*o ^^>X;u7i s B#M 

% 7-')x^^^hiHi, ^3BtX^^ LTB^-TCi t* s -C^> «t tfft^H 

*l* c ttfx% 2>o 
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[0 0 2 8] 

f, = n/NA, n=l> N/2) St^To t^I^IM^ E17.BI4, HI 7 - A ^T^'f-f— 
^Jft^fflO^PIln^^r/ hoMGI (fllx.**, f„ = n/NA, n=K N/ 2 

) *7jk-to a*, mT^«^*ff-5 i t^-ci*. -r&^*>> (1) $i^M3>*-^ 

>f (f , ) 14, ft^J?*lTL, £&7*-*J**^fc*stf*£'i^ > h7i^<7)^ 
^Zm-f (&oT> £Tc7)*°-r > M4> 5H/>fctt:£L"Cj3 >9 , JftfttS* i: * * 0 ) 
0 s (2) S^H^V-f-^/'h (fN/, ) (4, ilUt, ft/h<75^cS$**L, S&t*- 
9 7* \ yK&lf&&#'( y h *SU* icg^-TS (*£oT, ^T?)*'^ > h (4, 5>>K$} 

Wlx_<if, HI 6 -A 43 J: 0 s HO 7 - A) t4. Mi/^M UiStt*^M n > * > h (Wx. 

fi\ 0 6 .BMH17 .B) i: 4 o TIfilc ? tiS§ttCit J ^i^.f i: >i S a 
[0 0 2 9 ] 

2 , f 3 , . . . ) <DmffiK1$tf2>mt\i, l«2 5J:UI^JM^7^^A« 

tfittmtzfc&L, Hh$LQM^y#~-*y ^ (-r&fr^ f „ ✓ 2 - * , f N / * - i > 

f j) z 2 ) W«$SJ4, ^«2 5 i 19 _kK*S«k31'<"?* - *<&J33rW43Efl:£ J R!fe1-£o 
[ 0 0 3 0 ] 

tf]x_tf, tit RF^7-fcJ3»t*£'fk Mffi^tUitaifiDS £f4RF/~? 

7-fcii»t*ffiT) f4, y**-^^ ^#t4KfS8LTX^ift£S^£^;i& 

#14UM-r*f--^>^E*t, *<*>fB#*J83rt-*WI£jF-1---:£> 08-Bti:, fH-Pti 
^fl-^ov»r<D#14*^i"o (e]^^> [H9-Ati\ ^PH3>*-^^ h©#tti:|«t4 

) **i^*i<^5H-ov*T«>#14*?j*U H9.CtiU WvW-fcJtJiD 3 
[0 0 3 1 ] 

tio T#^cj" »t & t * s -e § , -^May^-^yy <7>#t£ H W 4 7* n ^ ^ —140 
^#*fffifii-4it7i s T^4o HlO-Atiu W7*D-fc^ffl^M*tt*^-r— ^ 

, HI O-Btit, *i|-47*n-t^ffl<75^IHI#t***-ro 7n -fcx<7)iSj-t£tit, 

[0 0 3 2] 

Mk.if, &mzM+Z>^y*yr&&<DX*vyfrh&htL2>&Wxy#-*> ^?>. 

3 > hfi)^l 3£*/MfcU lot, jSj-47 , n-t^*jt*£tt1"fc*, ^W=r> 
Ka3£#l4, H^Ste, -T^to*,, jijD4o<tO s «#fe31*ffa dt7& f #^t>tL* 

•fe X * ji * tb 1" jfc *6 K IS 3 *l & o 
[ 0 0 3 3] 

*mt*7F-to £OflWrtefc"7'n-fe;*/<5*-*MU flit WT^ (1) 7n-fcxE#K43 
»t**Sint, (2) 7n-fc^j£^^43ttS^i:> (3) (a'J-)A) ^fl|tf)^JI(: 
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£tt&±#?-£, (4) (a'J^A) <nMW<DtfAl£K&ifZijL'J?k, (5) CF< fl-JEt 
i>tf£±#?-£. (6) CF 4 frl£\zi3lizm4?b, (7) RF/<7-fcis»t*±*-fc> (8 
) KFKSlfzm'Jrt, (9) *«£]gK£it*±#i:, ( 1 0 ) 3fe*fiJgfcJ3»t4 
, (11) 1 2mm7*-*^'J>^««ii:, (12) (ii^tf) 1 6 mm "7 * — 'J 

> tf-V-tt < ) ? n mm "7 * — * x '.) > ^cnf^ ffl *r^'ti > = ±12^*1^ RfEffe^ -7n -^za'-; y 

ftfcJtfRltSftfcRF'^-li, RF|££f£3 0 (13 2) k . v 3 2 (0 2 

) i> 2iJSA/7- (13**1"*) S#ft (18**1*) ^^v^KSrffflLTl 
iii^-^nit^^o CF 4 fl-JBEtt, CF, **>cw-2i|gtL^ptS1--<< , 
9Eft ny h n- 9*«ffl LTg88g£ «t V* ~?T&£ kfr-?&2> 0 h'J^A) 
EEf±> JE*SW!igSr^tf*«^^«#&->^-rA 2 6 LTiife* «t 0**-^1-*i 

*«T|S 0 tfz. ^«figf{i, SJKKtS^^xA 2 7 Z$tmLX*-?-tZZktf-CZ2> 

o 

[0 0 3 4 ] 
[0 0 3 5 ] 

9 5 5±-er r -^«rT r v^;i'-ClB^J:a"teiW-r*Cl t* s -e^. B»K vWJ^xx (W 
ftvh'J^^tUX, E, T^£fE«£1-*7^ v h 'J ? *£i£i*1-*#^fE0)±K^ 

ast (1) , (2) , (3) <r>m~ i g.m+z>'<&-e&z>-bK *jc*-?<njcw? 

ti^-*#IB*1* t^ia-f *<>(7)fc1-i) K&*t&#^!H±, IMOTfl&fcT'n-fc;*^;* - 
*fci3tt*tt**>a*lfe (mi i©Ht*tt*yiJ) fc*h£U v m; **xfcj3tt*«-frli 

> tSE^Ma^*'-*"/ Mc#lS-f& 0 *?>X-^ Ell 1 fcU»t* t*- *j^fc*a*2:T h 
Hfcv h 'J Xfi. 16X1 2<7)tfc «fc »> — <£fl9KlimX n<^^*^Tl-*o i<Of 

v h *) ? xmKi$m-rzr- * a, ^m(OT-^<om^ns^^^xjEmit-n>^k^-c 

, $H3^f-^> h<7)X^^ h/i'i|fteH#^-1-**SJ B £**SS1-i*&*Bt"ffe-r*. 
[0 0 3 6] 

*fc5£1-*/tfc* vMJnxit #M##r*>fHo Tte^m?' 
9 ^^-7 h »; ^^E, v i z(7)-7 h'J^^iffi (TP T ) KJ: ») v MJ * X X £$E#t1-& 

[&n __ 

X=TP T +E, (1) 



[ 0 0 3 7 ] 

^«t», Ti±. X^$t.k, Pkit, X&$L<D&m*7jk-tX?T<7) (mXp) 7h'Jn-C4 
Pli. ^OSE«[^l^#S:*1-HfflfO (nXp, itf)it^p< n) 7pjntU. 
[0 0 3 8 ] 

-ittDiii:, affirm hn^Pli, X?>*^*v > >J **<7>@;f ^ h ^fc^x.*^* 
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[&2] 

S = X r X. (2) 
[0 0 3 9 ] 

[t3] 



S=UAU , (3) 
[0 0 4 0 ] 

(p = nCD^v r y ^X|:ov>TI±, -jg&v h 'j ^st (1) js (3) 

[&4] 

P = *J (4) 
[0 0 4 1 ] 

[&5J 

f T f = A. (5) 
[ 0 0 4 2 ] 

HS(i, 7*- *rte>*/N&ffc£*-*-o 5e^*^ «t > ^Tcogj^r-iiSfiit^i-^^-c, ^2<7)« 

o^[6]^7 : -^^ni3tt^^2<7)ft^:^^l'M)S1-So -*£fttl-> c©i^4)!¥#f^*^ 
•r-^^«t#-1--<<^c7)3~4«<7)^H^iS^StftL, d?>ft**>*M^ M^Efi^ 

^ m^*&£?*i& **a;tte-5t ^ (i) wiivHjn 

[0 0 4 3] 

P C A^x'J >^^»JC£:-r4HJ9t<7)V7 h Vx.T<n—Mk LTIi, SIMCA-P 8 
. 0*^f^*L4o I44ffffli:o^Tli, a-f ■v^aTfl' (SIMCA-P 8. 
0<7)JL-^f- • ?/-f K : Zmty*- *m%i<r>mW& 0 -3-^ J* 'J^^AB, M-v 3 >8. 
0, 1999^9^ (User Guide to SIMCA-P 8.0: A new standard in multivariate da 
ta analysis, Umetrics AB, Version 8.0, September 1999) ) 0 d <D v ~ a. T )V<D F*I§ 
it, 19 iii:Hi*&i n* 0 Mx-i£, HI 1 1 ©f- * t S IMCA-P 8 

. O&titm-t&b. X 3>MV r^XKj3ft&#^&£>Mil 



JP 2005-514790 A 2005.5.19 



^T©¥^tlR 2 X (cum. ) *>jRtf-£, tJrJW**J^ 3 o<7)±^ =r > * > h C^^ 

T«iiB3*tfc±3?3 y#-*y y \z&^xi*m-rz>z.tWxhz>XK&\li>&mtt.<o1®M 
[0 0 4 4] 

H i 3 -ah, mi \<r>r-9m<r>^%<r> t (i). t (2) ^MKfcjt*#£M3>' 
*-^yM:o^T?)^3 7^to ifcH 1 3 -B(±> 0 1 1 c^-r-^^JO^-^^p ( 
1) , p (2) £Wfcj3»**#*ftfcwT^fttf*5is-r. t (1) -t (2) £Mfc*s 
»t*Bll 3 -AOx- ?fi> -jr*- ?+<L^£^#tkO$]5££;iCTT r ~ *<*>&tt*^*- 
j 0 [a*. 3 h l 3a i 0 s 2 »i, *-r 'J >^T2 ( 5 %) tSPqcoyj-fflKlft 

S£iiSU 3 fete n > h 3 i3 «t fc^Jfc^i-C** tta^LT^*,, 13 

1 3 .Bfrhlt, QM^ty#-*y h<V*£ ?^a«^o^c*s*ftiJft|prtgj3:7'tJ-t^yN*9 

JV^SJ&^a&K 7*n-b*ffi<7)iji£/K RF/>'7-<7)M^. ^J:ff2 0mm7*-*^'J >7 
[0 0 4 5] 

?t>i:, 014.AIJ, 01 lOf-^Wcl^t (1) . t (3) ^Mfc*3»t*# 
SW3>ji{-^ h Hov>TOXn7^L, Hi 4 -Bi±, El 1 1 <DT- ?ffl<vm&<7) 
p ( 1 ) > p (3) &MK&HZ>&&®iKWC<Dfkffi**k-ro m 1 4 .A£«fctf~H 1 4 . 

[0 0 4 6 ] 

H 1 1 Of- LT> HI 5 nggifoS ttfc£M»#f *fiJfflT*il*, 81 6 - A 

HI 6 .A«|t, 06 .Ai5J:Z/6 .B^^-f K-X7'f >) #14^S>, 016 -Bli, 
) #'I4£^U HI 6-Ct±> -Jt. tfclEfflO #1ft* s tB0SS*Lfc#14^?> 

^*?^^^<7)^^j-ov^t<7)#i4^^-i-o hi 6 .c<o^K^>^x<omm^m-t 

7^-?i:oi>T«f-n^ty^H^-tt©ailt HI 7 Kj3^-C£B±iflaj£ 
Sti^rf- ^O**^ ^KWLTjtl££*i^ ^3*LSo Hi 7K£v>T> 'I* Ji, 

-jE&±o£Mg (W&tf* 5%~0. 5%) K X oTW? ft&o 
[0 0 4 7 ] 

uy#-*> y t<DMV>M&*&fc+&tz»b<D&m*mtif<0&1&li. %&ftW (d e s i 
gn of experiment IDOE) i^^CiD^jtt*:^^*. 
DOE^ffili, St H K&M L MS K JS&I X& i> 0 
[0 0 4 8] 

hi 8 .A\z<D\,>xmw-t2>t, ^m^-^mmm^^fzmnm-y^-f 
htLTfeiisn, h+> $m«k«->*f a i*i-eff =bit* ^n-ir^ KM&t 2>mm^mtt 

. Wx_tf, H 1 ~H5 fcSEfc3*i* b<D<Di *><D 1 Wftftfcsa^^-r A Srftffl LT 

Mdjait*, laStiiiH^n-fexttiA-^^-^ (PPP) (i"£;b^ 
7 5 3 OXit, 7,s<>7 Z.<DT- 9 **c*?y*& : &-f&o ^5 4 0t 
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fete'* 1 ? *-?<D-7u-tXft®.*mW-r&Z. tKX »9*ff Ztl&o 5 
OT-fi, h «; 9*fo<ont Lt, f-^vh'J^^rtii^-b^tt* 

SB**-*"* i -fee 
[0 0 4 9 ] 

6 0 -eti, iiiUc^^JOTf^yn-t^^N^^ - 9 fc^M"*"^ o ^i:o 
v>r^jE*«ffib*L* 0 WilklVXf A*?f.i:#fd(tS^J6, 7r^5 1 0-5 

<DT-9X**t >#«0je£ ft, iijD<O^C0^W3 > iliD^T*'- ? X 3r ^ > 

<b 3 ft, M^gc^M 3 > * > h *fl»x. * i&flno:/ n -fc *#14£-£tr 

[0 0 5 0] 

Xf7y5 7 0 -Cll T-9-? h V 9 XKmfrtt\fhfltcT f -9tt, fflW*Itfc%: "/n -k 

3>#-*>h##f (PCA) ^fti® (DOE) 
[0 0 5 1 ] 

ret*, 01 8 -B t, tMvXfAHiDlt2>yD-(:X$-fM 

£<7>7n4:*K:ov>T*fifc#;L&ft&2£iM$te*#4 :H s fli, 

WttZo 2 0 , 6 3 0 , ^^^'6 4 Otli, zTu -kx&tfes*? * - 9 Kttfo-t 

&T-9<7>X*V>tffflfc2in 2 , ^(DT^-^X^r^Xi, £ftO^R! 

h£?fcj&-r^<, Mi^MrtM&Sft Ur y :/ 6 3 0 ), 

y*D-tX#14^fi|g?.$ftS Ur^6 4 0) o ^«IXf 7^6 4 0 T*fi, 7*n 
-fc7>#'|4<^^:ig'fk75 s ^:?!jL^^i:^75^^-r^< , :/u ^x#te#fHffi$ ft&o 

S^bFfifcSLfci t Sr^-TSi-gN £M»*rWU Xt7^6 5 0 t?I±£M3 ft1"\ *m 
«yg->*T-AfcJ3it*> ^n^t^-o^T^S^^'ft^, XT^e 6 o-e#<btL^>o ^co 
SIE^f7 7'6 4 0**, iat^Siti Sit * j^-f ®£\ ^$IjJftf*«ItSi 
Eli 8.At!Bi(?)-i(?)xf7 7'^ff^Tti-fc^-eiSo 

[0 0 5 2] 

z.tzfxnjjfei 0 0 co^tief ltv^ 0 1 0 -eti, yn-t^tttt, flajfp 

Brffii^nt^;^^-^ t<7>ffl<^[fg#75 J $:5££ ft& 0 £«>IW«»dU fl)x.»f, f-*** 
, rfcfc^±ifcL;t£&JWSW«)$ £^ft>5* (*>&*?*>, PCA, DOEit) 

?>&5ert 5 f?:bti£ 0 LTfi, flJx.tf, 7n -bx14fg/N*9 * - 9<r>%3— 

n:t^fU 0 i©J:H#^ v"n -bx#1'4tc£>tt&^& < t ^ 1 

^«*B*ft/MfcU *Si/>lilf#f4 (018-B) jj>t>w/n-b*#t§i (HI 
1 8. A) <nnMm.^h%^^tz^%\z.^^X(T>m^WX\Y^^tzt>, Siyn-tx 

«M-r z>^t ktcz> 0 zsc0l<d>&%&%^ kmx-htizm&, -? n t^ssis xz/ 

^ ft ^H-^ ^7 7^7 4 0^, < t & 1 ^nMWBrffetffu-tz.;*?* 

~9<D^.$t.*&MLXmm-7v J tX*3c&-f2>o Xf77 J 7 5 0 ?l±, a&#i£&iKT 3 
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[0 0 5 3 ] 

*M3&nv>%ik0>&MK <fc z>xm±ta 1 8. dkx^^»*Ho mtttms o o wtxr- ? 

7°8 1 0 1*^470-^^ FT^S^io ^T^je? *i£7n-tr*#<|$ (13 1 8 . 
A) (HI 8. B) fcJfcttSJU f LTi^fttli, iH£S tlfc^n -tr*# 

2 Oth U htz ^0%, ZLX* yb-y|Uf 7^8 3 OT^^V-^JC 
&iim$& (n-*;i/^>'j*- hwir^fcTt) o 
[0 0 5 4 ] 

& 0 ^v-^^atottflsffls*.** i o %<D*>-ffr%Mm**'<u- 

9 cyo^^AJtlSm^t L*t£</>) o @ 1 ^v>LEl5<7?n > h n- 7 5 5 12 gift 
19 Eft (I C) «i£X»>f I^i^l/-^^U/^t<l±I^ 

[0 0 5 5 ] 

®<0&mfcWit UT, flffIE^^#14*lltx.*1Sf|B^M=i^^-^> h^SSM^ Iff SB 
[0 0 5 6 ] 

X-f 2 0-Cf^i")tHt^^!5^?^tMt4, ftS&SeJ&'Sftfcat, AS* 

5eJ& s , 7f 97*8 4 o-eyn^x^tt^^N^'^^tii^o (Etcgfca^s-c* 

i7'D-b7A t 7^-^^il^iiLt^?ti.4o X777'8 8 0T% ^n-t^fifcl-TSft 

D-tXliil8. A<0?|fflJC^t9. *tT$*L#* 0 
[ 0 0 5 7 ] 

[0 0 5 8 ] 

ft 13 LTV^o 
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[ 0 m<7>wm% mm] 

[0 0 5 9 ] 

[Ell] *5kW<Vtti Lv^MICii^WayXrA^t,, 

m 2 ] *&wv>mv%nwt!&\- «t %> *mM->* t a *^-r 0 

[ II 3 ] *3&W V>%1 fl5**»3i K J: * ttWtlkm. yX7-A^^t„ 
[ B 4 ] <om <D *ifc BWll' J: * *m«k3 -> * x A * ^i- 0 

[0 5] *&w<o2bKM<D%mMmK*zttn^i'x-T&z*-ro 

[06. A] ^l^)X';f->7M7'n7 7^;K0f-^/;^t>^to 

[06. B] 0 6 -A^f - 97,**? >^ov^T<7)2^M 3 * > b<D7,^<7 b 

"To 

[07. A] i2<?)i?f>^M7'n7r^;K?)r-^7; + + >^to 

[07. B] 0 7 -A *X3r-Y > tc^TW^H 3 > h c^X^y" I- 

"To 

[08. A] 7"V*XKt)iZtell&mtofrh&*.LfzQM3>#-*> hWX'*? Y fr<D 

[08. B] 0 8 .Af>f - ^tov>t^S4ot7^^ h JUSr^-fo 

[09. A] Wv*7-K#»t**^*&ft£Lrt:£PI a h<7>*^ h*OJfc«! 

[0 9. B] 0 9 .AWf- ^Hov>TcoM*ort:X^^ h ;W£^i-„ 
[09. C] RFy?7-U43Jt4±#»--3V»T^4ofc^^^ h^£^-fo 

j0io. a] yf&~?£^y^y y&&\z^\i*x<»Qm^>#-*y y<o*^7 v ^m* 

[010. B] fi-4x-/f>^S Wt^HnV'-K-^v hw^^^ h^W*^ 
■To 

[01 2] 3o<oM=i>*'-*> hUo^Tw^tRo^tftW-raiRaT^RwIftW- 
[0 13. A] Hll©f-^Wi s *4»^t (l), t (2) £Mfci3»t**^W3 
[0 13. B] 0 1 1 <Dr~?Mfr&i>m&<Vp (1) „ p (2) £Wfc*3»t*#as*0 
[0 14. A] @1 107*-^W*iS^t (1). t (3) ^M^ItJ^W^ 

[014. b] 01 i <vr-?m&$>&m&<Dp d) , p (3) £rafc£»t&#^*?> 

[0 15] 01 3- A. 13-BfcJ:O f 14.Ax 14 . B £gv*T]t{lt3 7*- * £*£gt 

[0 16. A] 01 1 Kte\,*xmmZft&UW-&<vr~*&i&.&LLtzi><?>\z^>\,yXV)£ 

[016. B] @6.A, 6 .B<Q7 t -?K$t<Dtz&mx>#-*> b t 7^7 b t , 0 
1 6 AOf-?i:So^H3>#-^ b(D7,s<7 b)\s*7F-? 0 
[0 16. C] 0 1 6 .B<D7^<7 b to frb&hflfc^:frC07s<7 b ;V$r^ 0 
[017] 06- A, 6-Btf)f-^tjilot^lX'yf>/7'n77'f^f-^X*^ 

>t> 0 16 .c<DT-7iz'&^fcm2 ^y-f-yry'vyrJ )V<DT- 7 7*vy*7F-t 

°[0i8. a] *%mK'&-Dtz-}jm<D>Mtimz7ji-to 

[018. B] *&W\z'&.<Dtzft\<?>)5&L<7>mi(lW*7fi-to 

[018. C] ^it^ofc, 1 o5iJ<7)7?ft(7)^ti0^/Txt-o 

[0 18. D] ^iClo/c, 1 o^lJco7jffic7)^tL0^^-ro 
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